Introduction
In the following section we report results of the pCO2-decomposition analysis. We have decomposed the evolution of the pCO2 into contributions of salinity, temperature, DICnorm and AT,norm to the model pCO2 trends according to equation (1): We show the results of the decomposition analysis in Figure S1 for the 1979-2004 simulation, representing multidecadal trends. Altered evaporation/precipitation and ocean circulation patterns lead in both the model and observations to more saline surface water conditions in the subtropics and western subpolar gyre and fresher conditions along the North Atlantic Current (NAC), eastern subpolar gyre and polar seas [Curry et al., 2003; Curry and Mauritzen, 2005] . The addition (removal) of freshwaters correspondingly dilutes (enhances) surface water DIC and AT. Because changes in DIC and AT have opposite effects on pCO2, the direct net effect of freshwater variations is small to moderate; regions of freshening exhibit a small drop in pCO2 and the reverse in saltier region ( Figure S1a ). Increasing temperatures [Fung et al., 2005; IPCC, 2001 ] raise the surface ocean pCO2 almost throughout the entire basin, particularly in the mid-latitude and high-latitude regions. It has to be noted that despite the general trend of global warming, on shorter timescales the evolution of temperature might not necessarily show uniform characteristics, and shows regionally varying trends at multiannual scales, which primarily depend on the NAO phase. Our simulations reproduce the reported spatio-temporal pattern of temperature evolution ( Figure S2 ) [see, e.g., Greatbatch, 2000] . The evolution of DICnorm (Figures S1c and S1d) has been discussed in detail in the main document. AT,norm also increases in the eastern subpolar gyre and decreases in the western subpolar gyre; the resulting pCO2 trends partially counteract the DICnorm signal. The similarity of combined DICnorm and AT,norm regression analysis confirms the dominant role of DICnorm in controlling the pCO2 evolution (Figures S1e and S1f). In support of our line of argument, pursued in the main document, we furthermore show the regressions for surface temperature 
